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Chromium, , Cr

Chromium is a chemical element with
symbol Cr and atomic number 24. It
is the first element in Group 6. Itis a
steely-grey, lustrous, hard and brittle

metal which takes a high polish,
resists tarnishing, and has a high
melting point.

v Group, block group 6, d-block
v/Period 4

v’ Element category transition metal
v Electron configuration [Ar] 3d5 4s1
v’Electrons per shell 2,8,13,1
v’Phase solid

v’Melting point 2180 K

v’ Boiling point 2944 K

v’ Density 7.19




Historical information

Chrome opened in
1797 by L. N. By
vauquelin in the

mineral crocoite -
natural chromate of
lead PbCrO,. The
name Chrome has
received from the

Greek word chroma -

color paint.
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Physical properties

Chromium is remarkable for its
magnetic properties: it is the only
elemental solid which shows
antiferromagnetic ordering at room
temperature (and below). Above 38
°C, it changes to paramagnetic.




Chromium minerals

Chromite ore




" TMony4yeHune

13 xpomucToro xenesHsaka Fe(CrO,),

(XpomuTa Xenesa) nonyyarT
theppoXxpomM BOCCTaHOB/IEHNEM B
3N1IeKTponeyax Kokcom (yrnepoaom):

FeO: Cr,0, + 4C — Fe + 2Cr + 4COt

®eppoxXpom — CriaB Xefesa 1 xpoma

(okono 60% ),

OCHOBHbIE npumecu — yrnepop (405%)

KpeMHu (ao 8%), cepa (go 0,05 %),
chocchop (go 0,05 %).

~ PeppoxpoM NPUMEHSIIOT A1

NPOU3BOACTBA NIETUPOBAHHbIX  F=

CTanen. | ‘







What are the
origins of the word
Chromium?




The name originates

from the Greek word

chroma meaning
color




4 ™
NHTepecHble (paKTbl O XpoMe

® Ha3BaHue MeTaJlJla NPOUCXOAMUT OT rpedyecKoro csioBa
«chroma», uTo B nepesoae o3Ha4vdaeT KpacCkKa.

® B ecrecTBeHHOM cpeae XpoOM B YNCTOM BMAE HE BCTpPevaercs,
a TOJIbKO B BUEe XPOMMUCTOrO eJie3HsIKa, ABOMHOIro okcupaa.

Camble 60nblLUME MEeCTOPOXKAEHUA MeTaJI/la PacnoJIoXKeHbl B
HOAP, Poccumn, KasaxcraHe n 3uMbabse.

NMnoTtHocTb MeTasina — 7200kr/m3.
XpoM nnaBuTtca npu teMmnepartype 1907 rpaaycos.
3akunaeT npu TeMnepartype 2671 rpagycos.

CoBeplLUeHHO YUCTbIN 6e3 npuMecei XpoM XapaKTepu3yeTcs
TAry4yecrbio U BA3KOCTbIO. B coueTaHnMmn ¢ Kucnopoaom,
a30TOM WJIM BOAOPOAOM METaslJZ1 CTAaHOBUTCS JIOMKUM U
OuYeHb TBepAabIM.

@ JTOT MeTain cepebpucro-6enoro usera oTKpbi (ppaHLUy3
Jiyn Hukona BoksieH B koHUe XVIII Beka.
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Molybdenum, ,,Mo

Molybdenum is a chemical
element with symbol Mo
and atomic number 42.
The name is from
Neo-Latin molybdaenum,
from Ancient Greek Greek,

~_Ancient (to 1453):
MoAupdog , meaning lead,
since its ores were
confused with lead ores.
Molybdenum minerals
have been known
throughout history, but
the element was
discovered in 1778 by
Carl Wilhelm Scheele.




Physical properties

In its pure form, molybdenum is a
silvery-grey metal with a Mohs hardness of
5.5. It has a melting point of 2,623 °C
(4,753 °F); of the naturally occurring
elements, only tantalum, osmium, rhenium,
tungsten, and carbon have higher melting
points.
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Plant residue

/

Organic matter
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Molybdenum Cycle

Plant uptake:

Nitrate Reductase (NO, to NO.),
Fixation of N, by Nitrogenase
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Availability

Increases wit
increasing pM and soil
maoisture

M
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Mo Fertilizers:
NaMoO, {39%)
(NH,);Mo,0; (54%)
MoQ, (66%)

MoS; (60%)

P
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Mass flow or diffusion
MeO,2

Animals

A

\(T:;xicity in forage at levels > 5 ppm)
A

Crop removal

Coal combustion

Man

el

["Sewage shudge |

Dominant Species : MoO,%, HMoO,, H.MoO,?
pH > 4 : MoO,*, HMoO,
pH < 4 N H2M°O4. sz'.’o

Soil Solution

//

\

Adsorption:

Fe and Al oxides at low pH

i
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Precipitated forms:

Fe.(MoQ,),
PbMeO,
CaMoO,

Steel industry

Mining

\

Parent Material
lgneous rocks-

Feldspar and ferromagnesian

minerals-
Sedimentary rocks




4 )
Compounds

Oxidation Examople
state P

—2 Na2[Mo2(CO)10]
The broad range of oxidation states of

0 Mo(CO)6 molybdenum is reflected in various molybdenum
chlorides:

+1 Na[C6H6MOo]
Molybdenum(II) chloride MoCI2 (yellow solid)

+2 MoCl2 Molybdenum(III) chloride MoCi3 (dark red solid)
Molybdenum(IV) chloride MoCi4 (black solid)

+3 Na3[Mo(CN)]6  Molybdenum(V) chloride MoCI5 (dark green solid)
Molybdenum(VI) chloride MoCl6 (brown solid)

+4 MoS2
+5 MoCl5
+6 MoF6
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dorocHumok caenan ans caura GROLL.RU

Monu6aeH-99

3oTon MonnbaeH-99 Wwnpoko ncnonb3yerca
B MeguLuuHe. Ha ero oCHoBe Npou3BOAAT
NPaKTUYeCKM BCe CyLiecTBylowme paguopapm-
npenaparbl, NPUMEHSEMblE B ANAarHOCTUKE

C MOMOLLbIO AfEPHON MeANLNHBI.
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Ha3BaHue CTpaHHO,
3aayMauTechb TONbKO!

U TakK, v B3anpaspay,

Kak nosnHo 3arapok!
HauHeM Mbl, NoXanym,

C XMMN4YecKnx CBOMCTB.
Ha B0O3ayX, XOTb He CaMblIH,
Ho AOBOJIbLHOW YCTOUUYMB.
OH cTeneHb cen OKUCH
MiMeeT yen MHOro.

OT ABYX A0 LUeCTMU.

To oyeHb He npocTo!

OH Ha 3aBofge

Kak rnaBHbIM HavaJiIbHUK.
be3 Hero Tbl HUrAQe,

Ho OH gopor, 4TOo XaJiKo.
OnchvunT oHoro
CnnwikKomM onaceH.
O6MeHbl BelecTs,
MMMYHMTET -

BoT, Ha YTO OH BMuseT!

Kun CBunHel B fanekoM Beke,
Y A(UHCKUKX CTEH,

N ero Ha3Banu rpeku
"YépHbin" - "Monnbaen":

Y CBnHUa 6bina Bceraa

OueHb YépHasd pyaa.

[Mo3)ke HOBbIN 3/IEMEHT
LLleene oTKpbIN,

N Ha3BaHbe "MonnbpeH"
[aTb eMy pewwun.

MonnbaeH - CBnHeu?! [la HeT!
He 6biBaTb TakoMy 4yay!
[MpOCTO 3A€Ch TakOW CEKpET,
YTO y HUX NOXOXKU pyAabl!
TonbKo nMsa nx conmxano,
JTW pa3Hble MeTannbl:
Ceeykou nnaButca CBUHEL,
MpoTbikaeTcs 6ynaBKow,
MonubaeH e - monogeu;:
[MpoyYHbIN, TBEPABIN, TYronaaBkun!
NX CpOAHWUT NIMHIBUCT-UCTOPMUK,
XUMUK BpsiA NN COrNacuTcs:
MonnbaeH B KMCNOTaxX CTOEK,
A CBuHeLl B HUX pacTBopuUTCS!
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Tungsten, W

Tungsten — a chemical element with atomic
number 74 in the Periodic system of
chemical elements D. I. Mendeleey, is
denoted by W (lat. Wolframium). Under
normal conditions, is a solid shiny
silver-gray transition metal. Tungsten — the
most refractory of the metals.
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Cocammenne  Liser T. o, °C T xun, °C  [ITnom, r/em’
WF, Beciserimti 20 173 399
WCl, Temuo-hronerosbiil 281.5 348 3,52
WBr¢ Temuo-cuuil 309 400 6.9
(¢ pan)
WFS Kearuiit w— P 5,0
WCl, Temuo-3eenblit 244 286 387
WBr, Temuo-Kopuynenblit 295 392 -
WOF, beautil 106 1859 5,07
WOCl, Temuo-kpachnit 204 224 395
WOBr, Temuo-kopuunenblii 2N 321
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Bonbtpam

[ipumeHeHune: JlermpoBaHue cTa/ei
(MHCTPYMEHTalbHbIX, ObICTPOPEXYLLNX),
aBualMoHHas W pakeTHas TexHuKa,
HUTM U Cnupain  HakamBaHUA.
[MonyueHne TBepAbIX cnaasBoB (nobegnT

nap.)

BonbgpamMoBble crijiaBbl
CocTtaB: Mo, Re, Cu, Ni, Ag, oKcufbl

(ThO2), kapbuasl (TaC) n gp.

[lpumMmeHeHune: HeTtann
3N1eKTPOBaKyyMHbIX npubopos,
BbICOKOTEMMEPATYPHbIX Tepmonap,
aetann apuraresnen, pakeT "
camo/eToB

™

/




Bonbippam TaxKenobii CBETNO-CEPbIi
MeTann, NCNonNb3yembli AN
nony4YeHnAa TBepAabix
N3HOCOYCTONYMBbLIX W
HAPONPOYHbIX CTANEI, HUTEN
HakanMBaHWA anNekTponamn v ans
raibBaHNYECKUX NOKPbITHUNA.

Bonbdopam
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